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Description 
VEHICULAR WEATHER STRIP 

Background of Invention 
[0001] Field of the Invention 

[0002] The present invention relates to a weather strip for envi- 
ronmentally sealing a movable closure structure or panel, 
such as a hinged door, to the body of a vehicle. 

[0003] Disclosure Information 

[0004] vehicle designers have used a veritable plethora of con- 
figurations and materials for weather stripping. Such ma- 
terials and configurations have run the gamut from flat 
leather seals to gas-inflated multi-bulb weather strips. 
Flat strips, although having the advantage of being robust 
and easy to apply, are plagued by leaks and high door 
closing efforts. Additionally, flat weather strips, being rel- 
atively noncompliant, have little dimensional range, and 
are therefore intolerant of the dimensional stack-ups usu- 
ally encountered in vehicular body manufacturing. Multi- 
bulb weather strips, while accommodating a considerable 



range of tolerance stack-ups, have been plagued by lack 

of integrity inasmuch as such weather strips have tended 

to roll over and thereby cease to function correctly when 

compressed to more than a very small degree. 

[0005] The inventors of the present weather strip have devised a 

multi-bulb weather strip which accommodates a wide 

range of dimensional tolerance stack-ups, while sealing 

well and resisting failure resulting from roll over and other 

failure modes. 
Summary of Invention 

[0006] a weather strip adapted for installation between a closure 
panel and a body of a vehicle includes a carrier for 
mounting the weather strip, and a foundation bulb ex- 
tending laterally across the carrier, with the foundation 
bulb having an outer wall supported by a plurality of up- 
standing symmetrical side walls, with the sidewalls being 
integral with a base which is itself integral with the carrier. 
The present weather strip further includes a contactor 
bulb supported entirely by the foundation bulb, with the 
contactor bulb having a base which is integral with the 
outer wall of the foundation bulb and which extends lat- 
erally across a portion of the foundation bulb's outer wall. 
The contactor bulb has an outer contact portion for seal- 



ingly engaging a portion of a closure panel. The base of 
the contactor bulb preferably extends across approxi- 
mately one-third of the outer wall of the foundation bulb. 
The outer wall of the foundation bulb and the outer con- 
tact portion of the contactor bulb are preferably generally 
convex when the weather strip is not loaded. 

[0007] According to another aspect of the present invention, the 
compliance of the foundation bulb in response to a nor- 
mally directed load is greater than the compliance of the 
contactor bulb resulting from such load. The foundation 
bulb is configured such that the sealing force asserted by 
the weather strip is generally invariant over a predeter- 
mined range of compression distances. 

[0008] According to another aspect of the present invention, the 
foundation bulb, the contactor bulb, and the carrier are 
simultaneously extruded as an integral assembly. 

[0009] According to another aspect of the present invention, the 
outer wall of the foundation bulb is supported by a plural- 
ity of upstanding symmetrical sidewalls, with each of 
these sidewalls having a plurality of links and a reduced- 
thickness region permitting controlled and equal defor- 
mation of the sidewalls in response to sealing loads. 

[0010] ^ is an advantage of the present invention that the 



present weather strip will prevent wind and water leaks 
from vehicular doors in high-volume production situa- 
tions in which a wide range of door/body clearances must 
be accommodated. 
[° 01 1 ] It is a further advantage of the present invention that the 
present weather strip will seal without rolling over, even in 
difficult sealing environments such as those encountered 
with motor vehicle doors having multi-planar sealing sur- 
faces. 

[0012] | t j S a further advantage of the present invention that the 
present configuration may be used not only in a weather 
strip, but also as a overslam bumper for motor vehicle 
doors. Thus, the present invention may be viewed more 
broadly as a door closure structure. 

[0013] other advantages, as well as objects and features of the 

present invention, will become apparent to the reader of 

this specification. 
Brief Description of Drawings 

[0014] Figure 1 is a sectional view of a vehicular weather strip 

according to present invention. 
[0015] Figure 2 is a plan view of a vehicle body having a door 

opening panel with a weather strip applied according to 

the present invention. 



[0016] Figure 3 is a sectional view, similar to Fig. 1, but showing 

a weather strip according to the present invention in a 

partially loaded condition. 
[0017] Figure 4 is similar to Figs. 1 and 3, but shows a weather 

strip according to the present invention in a fully loaded 

condition. 

[0018] Figure 5 is a plot illustrating compression load as a func- 
tion of seal gap for a range of seal gap dimensions. 
Detailed Description 

[0019] As shown in FIG. 1, a weather strip according to the 
present invention is of the dual bulb variety in which 
foundation bulb 14 provides a support structure for a 
sealing or contactor bulb, 36. Foundation bulb 14 and 
contactor bulb 36 are purposively named. In the first in- 
stance, foundation bulb 14 serves solely to support con- 
tactor bulb 36; foundation bulb 14 does not perform the 
function of contacting any part of a closure panel, such as 
a door, which is swung into contact with the current 
weather strip whenever the door is closed. Conversely, 
contactor bulb 36 is the sole element of the present 
weather strip which contacts the door when the door is in 
its closed position. As will become clear in this specifica- 
tion, foundation bulb 14 and contactor bulb 36 are 



uniquely adapted to perform their relative functions. 

[0020] Foundation bulb 14, contactor bulb 36, and carrier 16, to 
which the bulbs are mounted, are preferably extruded 
from the same die, as is the balance of the present 
weather strip, from either an elastomeric material such as 
EPDM, sponge, TPV, or other materials known to those 
skilled in the art and suggested by this disclosure. 

[0021] Foundation bulb 14 has a outer wall 20, which functions 
as a raised support surface for contactor bulb 36. Outer 
wall 20 is supported by sidewalls 24 which are integral 
with, and upstanding from, base 32. In turn, base 32 is 
integral with carrier 16. Each of sidewalls 24 has a re- 
duced thickness region 28 incorporated therein, which 
promotes compliance of sidewalls 24 in response to loads 
imposed by a closure panel upon weather strip 10. This 
compliance is shown in an extreme case in FIG. 4. Even 
though sidewalls 24 are compliant, their overall stiffness 
allows foundation bulb 14 to deform in a controlled, sym- 
metrically equal manner, so as to assure that contactor 
bulb 36 remains in its intended orientation notwithstand- 
ing the imposition of loads sufficient to cause large scale 
deformation of foundation bulb 14, as shown in FIG. 4. An 
added benefit of the present structure resides in the fact 



that the present weather strip is more easily conformed to 
the corners of a door opening panel, as compared with 
prior art structures. 

[0022] As shown in FIGS. 1, 3, and 4, carrier 16 is mounted upon 
door opening panel flange 18 by crimping armature 52 
upon flange 18. A plurality of fin seals 54 and 56 is em- 
ployed for the purpose of sealingly engaging door open- 
ing panel flange 18, while simultaneously providing struc- 
tural mounting of carrier 16. FIG. 1 shows that fin seals 56 
have a greater installed height than do fin seals 54. This 
causes carrier 16 to be offset to the inside of the vehicle, 
so as to provide for greater travel of seal assembly 10 be- 
fore the seal becomes fully compressed. Stated another 
way, fin seals 54 and 56 are arranged such that carrier 16 
is offset toward the interior of a vehicle to which weather 
strip 10 is being attached. This effectively increases the 
amount of space which is available for weather strip 10. 

[0023] Auxiliary seal 58 is positioned so as extend from carrier 
16 in a direction opposed to the direction of extension of 
foundation bulb 14 and contactor bulb 36. Auxiliary seal 
58 may further have a sacrificial tear bead 62 which allows 
auxiliary seal lip 58 to be pulled out from behind trim (not 
shown) during assembly of a vehicle with the current 



weather strip. In essence, sacrificial tear bead 62 is ripped 
from auxiliary seal 58 by a production operator as auxil- 
iary seal 58 is pulled into its final at-rest position on door 
opening panel 18, (Fig. 2), in which seal 58 overlays either 
a headliner or another trim component (not shown). 
Friwet 63, which extends integrally from an outboard 
portion of carrier 16, is designed to sealingly engage door 
opening panel flange 18, so as to seal off weld nugget lo- 
cations in the door opening panel. 
[0024] Contactor bulb 36 is supported entirely by foundation 

bulb 14. In the case in which the present weather strip is 
attached to a closure panel such as a door, contactor bulb 
36 will not touch any surface of the closure panel to which 
weather strip 10 is attached. Conversely, where weather 
strip 10 is applied to a door opening, contactor bulb 36 
will not touch any surface other than the closed door. 
Stated another way, weather strip 10 will not roll-over to 
the extent that contactor bulb 36 is allowed to come into 
contact with the structure to which the weather strip has 
been applied. 

[0025] Contactor bulb 36 includes base 40 which is integral with 
outer wall 20 which, as noted above, comprises a raised 
support surface for base 40. Side walls 48 are symmetrical 



and extend from elevated base 40 to outer contact por- 
tion 44 of contactor bulb 36. Outer contact portion 44 is 
form-compliant; this means that outer contact portion 44 
will conform itself to a surface with which it is sealingly 
engaged, whether that surface be a surface incorporated 
in a closure panel such as a door, or a door opening 
panel, as where the present weather strip is incorporated 
within a movable panel. 

[0026] As shown in FIG. 2, vehicle body 26 having door opening 
panel 17 and door opening panel flange 18, has weather 
strip 10 applied about door opening panel flange 18. As 
described above, weather strip 10 is applied to door 
opening panel flange 18 by crimping carrier 16 with a 
tool, so as to plastically deform armature 52. 

[0027] FIG. 3 shows weather strip 10 in a partially loaded state. 
Door 22 is shown as being sealingly engaged by outer 
contact portion 44 of contactor bulb 36. Outer contact 
portion 44 is compliant and elastically deforms to match 
the contour of door 22 in the contact region. As further 
shown in FIG. 3, sidewalls 24 of foundation bulb 14 are 
clearly evidenced as being symmetrically deformable, due 
in part to the use of multiple links joined by reduced- 
thickness regions 28. These design features cause side- 



walls 24 to fold symmetrically at regions 28 in the manner 
shown in FIGS. 3 and 4, thereby causing contactor bulb 36 
to be maintained in a constant orientation as contactor 
bulb 36 is moved from its at-rest position shown in FIG. 1 
to the partially displaced position shown in FIG. 3, and the 
fully displaced position shown in FIG. 4. FIGS. 3 and 4 fur- 
ther show that the configuration or shape of contactor 
bulb 36 remains relatively invariant notwithstanding the 
deflection or deformation imposed upon foundation bulb 
14. 

[0028] FIG. 5 shows weather strip compression load as a function 
of the gap distance between for example, a closed door 
and a mating vehicle surface. The gap range extending 
between vertical markers "A" and "B", which corresponds 
to a door build range for production vehicles, corresponds 
to the condition of weather strip 10 shown in FIGS. 3 and 
4. It should be noted that the compressive load remains 
relatively invariant within the "build range" of dimensions. 
This decided advantage, as compared with prior art struc- 
tures, results at least in part from the folding configura- 
tion of sidewalls 24, which allows a range of gaps to be 
successfully sealed. 

[0029] FIG. 4 shows weather strip 10 in a fully loaded state. As 



with FIG 3, door 22 is shown as being sealingly engaged 
by outer contact portion 44. FIG. 4 further shows that the 
configuration or shape of contactor bulb 36 renders it 
very stable, even when it is severely deflected. Also, the 
orientation of contactor bulb 36 with respect to founda- 
tion bulb 14 remains relatively invariant notwithstanding 
the relatively large deflection or deformation imposed 
upon foundation bulb 14. This allows contactor bulb 36 to 
remain sealingly engaged with contactor portion 44 of 
door 22 without rolling over. 

[0030] Weather strip 10 may be used not only as a door closure 
structure for sealingly engaging substantially the entire 
periphery of a closure panel, but also as a discrete over- 
slam bumper which resilient engages only a portion of a 
closure panel. This is shown at 10a of FIG. 2. 

[0031] Although the present invention has been described in 
connection with particular embodiments thereof, it is to 
be understood that various modifications, alterations, and 
adaptations may be made by those skilled in the art with- 
out departing from the spirit and scope of the invention 
set forth in the following claims. 



